The effect of amitrole on penicillin formation in a recently described replacement system6) is shown in Fig. 2 for P. chrysogenum strains Q 176, D6/1014/A and P2: It is clearly different for each strain. Q 176 was affected not at all over the whole concentration range tested. In contrast, strain D6/1014/A displayed significant stimulation between 5 and 10mMwhich corresponds to the amitrole concentration required to evoke general amino acid control70. On the other hand, penicillin biosynthesis was inhibited up to 30% in strain P2. The difference in behavior in D6/1014/A and P2 was unexpected since both strains exhibited elevated levels of a-aminoadipate reductase activity upon amitrole addition70. We have therefore measured the effect of amitrole on the intracellular concentration of a-aminoadipate, again using the replacement system; amino acids were extracted as described recently6) and quantified by HPLC Penicillin production was carried out in a defined medium described recently6), but omitting cycloheximide and chloramphenicol.
Penicillin production rates were calculated from the linear increase in extracellular penicillin during the first 3 hours. following derivatization with phenylisothiocyanate10). This method yielded values consistent with these previously obtained by GC and ion-exchange chromatography6).
The pool of a-aminoadipate was very low in Q 176 and was not affected by amitrole (Table 1) . The pool concentration in P2 was marginally decreased ; as stressed previously, the comparatively small size of the a-aminoadipate pool precludes its determination with a standard deviation less than ± 30%6). Since the changes actually found uponaddition of amitrole were below this value it is not possible to be sure whether strain P2 has a lower a-aminoadipate pool concentration.
In strain D6/1014/A, however, significantly elevated a-aminoadipate pool concentrations
were found in the presence of amitrole. Other amino acids related to penicillin biosynthesis (valine, cysteine) were not elevated upon amitrole addition, and therefore cannot be involved in the stimulation of penicillin formation D6/1014/ A. The effect of general amino acid control could be seen in the elevated levels of arginine, but histidine levels could not be measured, since the histidine peak overlapped with an unknown compound. The concentration of lysine and phenylalanine remained fairly constant. These results are consistent with the correlation between intracellular a-aminoadipate pool concentration and penicillin formation observed previously65, but inconsistent with a role for a-aminoadipate reductase in the control of the a-aminoadipate pool. While it is difficult to predict whether an elevation in the activity of an enzyme catalyzing the metabolism of an intermediate will lead to an increase or decrease in the intermediate's steady state level, the disparate effects of an increase in a-aminoadipate reductase on the a-aminoadipate pool in strain D6/1014/A and P2 indicate that changes in the activity of this enzyme alone are not responsible.
Changes in a-aminoadipate pool levels must therefore be the result of other fine control mechanisms in these strains of P. 
